Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.003 Å; R factor = 0.032; wR factor = 0.085; data-to-parameter ratio = 7.7.
Related literature

Experimental
Crystal data C 32 H 24 O 5 M r = 488.51 Orthorhombic, P2 1 2 1 2 1 a = 8.19645 (10) Å b = 11.5051 (2) Å c = 26.4916 (4) Å V = 2498.18 (7) Å 3 Z = 4 Cu K radiation = 0.71 mm À1 T = 193 K 0.60 Â 0.30 Â 0.20 mm
Data collection
Rigaku R-AXIS RAPID diffractometer Absorption correction: multi-scan (ABSCOR; Rigaku, 1995) T min = 0.802, T max = 0.868 46867 measured reflections 2605 independent reflections 2543 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.032 wR(F 2 ) = 0.085 S = 1.04 2605 reflections 337 parameters H-atom parameters constrained Á max = 0.19 e Å À3 Á min = À0.14 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the C27-C32, C12-C17 and C5-C10 rings, respectively. Symmetry codes: (i) x þ 1; y; z; (ii) Àx; y þ 1 2 ; Àz þ 1 2 ; (iii) x À 1 2 ; Ày þ 1 2 ; Àz þ 1; (iv) Àx; y À 1 2 ; Àz þ 1 2 ; (v) x À 1 2 ; Ày À 1 2 ; Àz þ 1.
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: PROCESS-AUTO; program(s) used to solve structure: Il Milione (Burla et al., 2007); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
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Comment
In the course of our study on selective electrophilic aromatic aroylation of the naphthalene ring core, 1,8-diaroylnaphthalene compounds have proved to be formed regioselectively by the aid of a suitable acidic mediator (Okamoto & Yonezawa, 2009 , Okamoto et al., 2011 . Recently, we have reported the X-ray crystal structures of 1,8-diaroylated 2,7-dimethoxynaphthalene derivatives such as 1, 8-dibenzoyl-2,7-dimethoxynaphthalene (Nakaema et al., 2008) et al., 2011) and [2,7-dimethoxy-8-(4-methoxybenzoyl)-naphthalen-1-yl](4-methoxyphenyl) methanone chloroform monosolvate [1,8-bis(4-methoxybenzoyl)-2,7-dimethoxynaphthalene] (Sasagawa et al., 2013) .
The aroyl groups in the 1,8-diaroylnaphthalene compounds are almost perpendicular to the naphthalene rings, and oriented in opposite directions (anti-orientation). According to our knowledge, most 1,8-diaroylnaphthalene derivatives have anti-oriented structures. Recently, we have also clarified another structure of the 1,8-diaroylnaphthalene derivatives, in which the two aroyl groups are situated in same direction (syn-orientation), [2,7-dimethoxy-1,8-bis(4-phenoxybenzoyl)naphthalene; Hijikata et al., 2010] .
Moreover, we have reported the asymmetric 1,8-diaroylnaphthalene derivatives, [8-(4-chlorobenzoyl)-2,7-dimethoxynaphthalen-1-yl](2,4,6-trimethylphenyl) methanone (Muto et al., 2012) . As a part of our ongoing studies on the molecular structures of these kinds of asymmetric homologous molecules, the X-ray crystal structure of the title compound, 2,7-dimethoxynaphthalene bearing benzoyl and phenoxybenzoyl groups at the 1,8-positions, is discussed in this article.
The molecular structure of the title compound is displayed in Fig 1. The benzoyl group and 4-phenoxybenzoyl group are situated in the anti-orientation. The dihedral angle between the best planes of the benzene rings of two kinds of benzoyl groups is 21.18 (10) °. The dihedral angles of the best planes of the benzene rings of the benzoyl moiety and 4-phenoxybenzoyl moiety with the naphthalene ring are 86.53 (9) and 82.95 (8) °, respectively. In addition, the dihedral angle between both benzene rings of the 4-phenoxyphenyl moiety is 69.19 (10) °.
The two ketonic carbonyl moieties (C11=O1, C26=O5) and the benzene ring of two benzoyl moieties lie in the same plane [torsion angle O1-C11-C12-C13 = 7.3 (2) °, O5-C26-C27-C32 = 1.3 (3) °]. In the crystal, C-H···O and C-H···π interactions effectively contribute to the stabilization of the molecular packing (Table 1) : a C-H···O interaction between the hydrogen atom of the 4-position of the benzoyl group and the oxygen atom of the carbonyl moiety in the benzoyl group, a C-H···π interaction between the hydrogen atom of the 3-position of the benzoyl group and the πsystem of the naphthalene ring ( Fig. 2) , C-H···O interactions of a hydrogen atom of the methoxy group at the 2-position of the naphthalene ring and a hydrogen atom at the 3-position of the naphthalene ring with the carbonyl oxygen atom of the benzoyl group, a C-H···π interaction between the hydrogen atom of the 3-position of the phenoxy moiety and the πsystem of the benzoyl group (Fig. 3) , a C-H···O interaction between the hydrogen atom at the 6-position of the naphthalene ring and the carbonyl oxygen atom of the phenoxybenzoyl group (Fig. 4) , and a C-H···π interaction between the hydrogen atom of the 6-position of the phenoxy moiety and the π-system of the internal benzene ring of 4-supplementary materials sup-2 . E69, o395-o396 phenoxybenzoyl group.
Experimental
In a 10 ml one-necked flask, [8-(4-benzoyl)-2,7-dimethoxynaphthalen-1-yl](4-fluorophenyl)-methanone (1.0 mmol, 414 mg), phenol (1.5 mmol, 141 mg), potassium carbonate (2.5 mmol, 346 mg) and freshly distilled dimethylacetamide (2.5 ml) were stirred at 423 K for 6 h. This mixture was poured into 2M aqueous HCl (100 ml). The aqueous layer was extracted with ethyl acetate (20 ml × 3). The combined extracts were washed with water followed by washing with brine.
The extracts thus obtained were dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure to give a cake (yield 88%). The crude product was purified by recrystallization from methanol (yield 47%). Colorless platelet single crystals suitable for X-ray diffraction were obtained by repeated crystallization from ethanol. 39, 56.45, 111.18, 116.70, 120.28, 121.43, 121.46, 124.33, 124.34, 125.49, 127.94, 129.07, 129.66, 129.86, 131.38, 131.93, 131.99, 132.57, 133.49, 138.59, 155.52, 156.07, 156.23, 161.51, 195.29, 196 
Refinement
All H atoms were found in a difference map and were subsequently refined as riding atoms, with C-H = 0.95 (aromatic) and 0.98 (methyl) Å with U ĩso (H) = 1.2 U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Computing details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.31166 (15) 0.05570 (11) 0.41889 (5) (7) 0.0423 (7) 0.0407 (6) 0.0005 (6) −0.0008 (5) −0.0043 (5) O2 0.0731 (11) 0.0508 (8) 0.0652 (9) −0.0268 (8) −0.0251 (9) 0.0206 (7) O3 0.0606 (9) 0.0469 (7) 0.0309 (6) 0.0056 (7) 0.0013 (6) −0.0039 (5) O4 0.0563 (9) 0.0850 (11) 0.0335 (6) 0.0205 (9) 0.0023 (6) 0.0061 (7) O5 0.0376 (7) 0.0425 (7) 0.0486 (7) −0.0058 (6) 0.0001 (6) −0.0108 (6) C1 0.0326 (9) 0.0323 (8) 0.0353 (8) −0.0049 (7) 0.0005 (7) −0.0028 (7) (7) 0.0012 (7) −0.0025 (7) C11 0.0395 (9) 0.0338 (8) 0.0257 (7) −0.0016 (7) −0.0016 (7) −0.0032 (6) C12 0.0418 (10) 0.0333 (8) 0.0308 (8) −0.0028 (8) −0.0026 (7) −0.0009 (7) C13 0.0450 (10) 0.0371 (9) 0.0441 (10) 0.0008 (9) −0.0056 (9) −0.0009 (8) C14
0.0607 (13) 0.0321 (9) 0.0501 (10) −0.0026 (9) −0.0120 (10) 0.0028 (8) C15 0.0568 (12) 0.0402 (10) 0.0429 (9) −0.0141 (9) −0.0099 (9) 0.0061 (8) C16 0.0432 (11) 0.0484 (11) 0.0619 (12) −0.0089 (10) −0.0056 (10) 0.0059 (10) C17 0.0440 (10) 0.0346 (9) 0.0523 (11) −0.0014 (8) −0.0006 (9) 0.0021 (8) C18 0.0490 (11) 0.0372 (9) 0.0457 (10) −0.0064 (9) −0.0048 (9) 0.0007 (8) 123.22 (16) C21-C20-C19 120.7 (2) C1-C2-C3 121.50 (16) C21-C20-H20 119.7 C4-C3-C2 119.07 (17) C19-C20-H20 119.7 C4-C3-H3 120.5 C20-C21-C22 119.4 (2) C2-C3-H3 120.5 C20-C21-H21 120.3 C3-C4-C5 121.89 (17) C22-C21-H21 120.3 C3-C4-H4 119.1 C23-C22-C21 120.7 (2)
Hydrogen-bond geometry (Å, º)
Cg1, Cg2 and Cg3 are the centroids of the C27-C32, C12-C17 and C5-C10 rings, respectively. Symmetry codes: (i) x+1, y, z; (ii) −x, y+1/2, −z+1/2; (iii) x−1/2, −y+1/2, −z+1; (iv) −x, y−1/2, −z+1/2; (v) x−1/2, −y−1/2, −z+1.
